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@ Method of forming a mask and a thin-film transistor. 



@ A method for photolhhographjcally forming a mask includes the steps of : forming en island structure 
of opaque material on a principal surface of a transparent substrate ; depositing at least one layer of 
transparent material on the principal substrate surface and over the island structure ; depositing a layer 
of photoresist material over the at least one transparent layer ; exposing a back-side substrate surface, 
opposite to the principal substrate surface, to UV light to cause exposure of at least a portion of the 
photoresist corresponding substantially to an area outside of a shadow of the island structure ; 
reflecting at least a portion of UV light back into the photoresist layer, by depositing a non-specular 
layer over the photoresist layer before UV exposure, to expose another portion of the photoresist layer a 
selected overlap distance within the island structure shadow; and removing the exposed photoresist 
portion to form 8 mask which is aligned with the island structure and narrower than the island structure 
by the selected overlap distance on each side thereof. 
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The present invention relates to photo- 
lithographic techniques employed in the fabrication of 
masks and of semiconductor devices. One version of 
the invention relates to a method of photolithography 
utilizing back-side exposure and non-specular reflec- 
tion to provide self-alignment of device constituents. 

One example of a semiconductor device where 
proper alignment of the device constituents is import- 
ant is the thin-film field-effect transistor (FET). The 
source electrode, the drain electrode or both should 
overlap the gate electrode by a selected distance, 
preferably about 1-10 microns, for optimal device per- 
formance. An excessive overlap distance causes a 
large source/drain-to-gate (S/D-G) capacitance and 
in turn causes-higher transistor noise and lag in ima- 
ger-type devices using thin-film FETs as switching 
elements. Increased S/D-G capacitance may also 
contribute to offset-voltage errors In liquid crystal dis- 
play (LCD) devices when Individual picture elements 
(pixels) ere switched between operative end Inopera- 
tive states; the charge thai remains in the S/D-G 
capacitance when the pixel Is tumed-off may have to 
be compensated to actually switch the pixel to the 
inoperative state. The compensating voltage required 
win be determined by the S/D-G capacitance and may 
vary from one pure! to another in a LCD device if the 
S/D-G capacitance varies. 

Typically, the S/D-G overlap is designed to be 
larger than necessary to allow for photolithographic 
alignment errors in the photoresist mask formed dur- 
ing device fabrication and to ensure a sufficiently ade- 
quate overlap width to provide an acceptable contact 
or on-resistance. A S/D-G overlap width shorter than 
a n optimum value may also cause the saturation drain 
current of the FET to fluctuate outside of acceptable 
limits. Thus, it is desirable to control the overlap be- 
tween the S/D electrodes and the gate electrode to an 
optimum width that is neither too long nor too short. 

One fabrication step that is critical in controlling 
the S/D-G overlap distance is the formation of the 
photoresist mask used for patterning the top insu- 
lation layer of an FET; the mask must have an 
optimum width and be aligned with the gate electrode 
to provide the optimum S/D-G overlap distance. If the 
mask width is too short or too long, or the mask is mis- 
aligned relative to the gate electrode, etching errors 
will occur when the top insulation layer is patterned 
and the source and drain electrodes will be misalig- 
ned relative to the gate electrode. 

Illustrative embodiments of the present invention 
disclosed herein seek to provide: a novel method for 
fabricating a semiconductor device with self-aligned 
constituents which is not subject to the foregoing dis- 
advantages; a method for fabricating a self-aligned 
thin-film transistor which controls the overlap distance 
of the gate electrode with each of the source and drain 
electrodes to an optimum distance; and/or a mask for 
fabricating a device with self-aligned constituents. 



in accordance with one aspect of the invention, a 
method for forming a mask for use in fabricating a self- 
aligned semiconductor device includes the steps of: 
forming an island structure of opaque material on a 

5 principal surface of a transparent substrate; deposit- 
ing at least one layer of transparent material over the 
opaque island; depositing a layer of photoresist ma- 
terial over the at least one layer of material; depositing 
a layer of non-specular material over the photoresist 

10 layer exposing a back-side substrate surface, oppo- 
site to the principal substrate surface, to ultra-violet 
(UV) light for a duration selected to cause exposure 
of at least a portion of the photoresist substantially 
corresponding to an area outside of the island ctruc- 

is ture shadow; reflecting at least a portion of UV light 
from the non-specular layer to expose another portion 
of the photoresist e selected distance within the island 
structure shadow; and removing the exposed photo- 
resist portions to form a mask aligned with the Island 

20 structure and narrower than the island structure by a 
selected overlap distance on each side thereof. The 
mask may be used either for depositing another layer 
of material with portions overlying the island structure 
for the selected overlap distance or for patterning the 

25 at least one layer of material. 

Another aspect of the invention provides a semi- 
conductor device made by the method of said one 
aspect 

A better understanding of the invention will 
30 become apparent from the following illustrative des- 
cription when read with the accompanying drawings 
in which: 

Figures 1 A-1E are cross-sectional, side elevation 
views of the stops employed in fabricating a mask in 

35 accordance with the photolithographic method of the 
present invention. 

Figures 2A-21 are cross^sectionaJ, side elevation 
views of the steps employed in the fabrication of a 
thin-film transistor (TFT) using the photolithographic 

40 method of the present invention. 

Referring initially to Figure 1A, an Island structure 
10 of opaque material is formed on a principal surface 
12 of a substrate 14 formed of an insutative transpa- 
rent material, such as glass and the like. Island struc- 

45 ture 10 may be a gate electrode for a field-effect 
transistor (FET) or other device component which 
should be aligned with another device component to 
be subsequently formed. 

At least one layer 16 of material is deposited on 

so principal surface 12 over island structure 10; for 
example, in the fabrication of an FET, a first layer 16 
of insulation material may be deposited on principal 
surface 12 and over a gate electrode (island structure 
10) and a second layer 18 of semiconductor material 

55 may be deposited on first layer 18. 

In accordance with the present invention, as seen 
in Figure 1 A, a layer 20 of positive photoresist material 
is deposited over second layer 18 and a layer 22 of 
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non-specular reflecting material is deposited over 
photoresist layer 20. In a presently preferred embodi- 
ment, the photoresist layer may be about 2 microns 
thick. The non-specular reflecting material is prefer- 
ably a dispersion of particles of a highly reflective s 
metal or a high-optical index dielectric, such as Ti0 2 . 
BaS0 4 or the like, in an aqueous solution containing 
polymers, such as poly-vinyl alcohol, gelatin and the 
like, to minimize interaction with the photoresist. The 
aqueous solution, with reflective particles dispersed 10 
therein, may be applied to photoresist layer 22 by spin 
coating, spraying or the like. Ultra-violet (UV) radi- 
ation (indicated by arrows 24) is applied to the back- 
side surface 26 of substrate 14, opposite to principal 
substrate surface 12. The UV radiation passes t$ 
through substrate 14 and layers 16 and 16 to expose 
a photoresist layer portion 20a corresponding sub- 
stantially to an area (indicated by broken lines 28a 
and 28b) outside of the edges 10a and 10b of island 
10. Non-specular layer 22 reflects and scatters a por- 20 
ton of the UV radiation incident upon layer 22 back 
into the photoresist to cause exposure of photoresist 
layer 20 at (east a selected distance d within each 
edge 10a and 10b of island 10. The size of the parti- 
cles should be smaller than the desired dimensional 25 
distance being controlled (i.e. selected distance d) to 
assure uniform scattering of the reflected light on the 
same scale; for example, the particle size should be 
less than 1 micron to assure uniform scattering on a 
micron scale. The shape of non-specular layer 22 may 30 
cause the reflected and scattered UV light to expose 
a greater portion of the photoresist proximate to sec- 
ond layer 18 such that a substantially bowl-shaped 
portion 30 (bounded by lines 31a and 31b ki Figure 
1A) of photoresist layer 20 is unexposed. Selected 35 
distance d will be a function of the reflectivity of layer 
22, the thickness of photoresist layer 20 and the dura- 
tion and intensity of the UV exposure. 

As seen in Figure 1 B. after UV exposure of photo- 
resist layer 20. the exposed photoresist is developed 40 
and removed, to leave the unexposed photoresist por- 
tion 30, which constitutes a mask for use in sibse- 
quent processing steps. The exposed photoresist 
may be overdeveloped, either in addition to UV over- 
exposure or alternately thereto, to further reduce the 45 
width of mask 30 and to control selected distance d. 
Selected distance d may be between about 1 and 
about 10 microns, depending upon the process vari- 
ables described above. 

Non-specular layer 22 may be removed from so 
photoresist layer 20 by dissolving with water, a sol- 
vent or the like, after UV exposure, to avoid possible 
interference or process compatibility problems with 
subsequent processing steps. 

Mask 30 may be used to pattern layer 1 8 (Figure 55 
1C) and/or, as shown in Figure 10 to deposit another 
layer 32 of material, such as metallization and the tike, 
on layer 1 6 and on mask 30 (or on layer 1 8 if it fe not 



patterned). A portion 32' of layer 32 will be removed 
by lift-off when photoresist mask 30 is stripped to 
leave the resulting structure shown in Figure 1 E. Por- 
tions 32a and 32b of layer 32 will be self-aligned with 
island 1 0 and will overlap island 10 by at least a selec- 
ted overlap distance d', as shown in Figure 1E. 

In a presently preferred embodiment, non-specu- 
lar reflecting layer 22 may be formed by dispersing 
about 20 wt % to about 30 wt % of Ti0 2 powder into 
20% gelatin and water; the resulting solution is then 
spin coated on photoresist layer 20 at spin speeds 
from about 500 rpm to about 1000 rpm for between 8 
seconds and about 30 seconds to form a layer several 
microns thick. The gelatin is preferably air dried at 
room temperature for about 2 hours to produce a film 
comprising at least about 50% T10 2 particles. The 
gelatin may also be dried by soft baking at about 90°C 
or less for about 5 minutes; some disruption in contact 
between photoresist layer 20 and non-specular layer 
22 may result from heating, but with little or no appa- 
rent change in the dimensions of photoresist layer 20. 

After UV exposure, the gelatin layer just des- 
cribed may be removed with warm or hot water and 
gentle rubbing with a soft clean cloth or the like to pre- 
vent possible interference with subsequent proces- 
sing steps; after removing the gelatin layer, the 
photoresist may be developed for about 25 seconds 
at about room temperature. 

As a further example, the method of the present 
invention may be utilized in the fabrication of a thin- 
film transistor (TFT) as shown in Figures 2A-2I. 

Referring initially to Figure 2A, a gate electrode 
34 is formed on a principal surface 36 of a substrate 
38, formed of an insula live transparent material, such 
as glass and the like. The gate electrode may be a 
single conductive layer of a metal, such as titanium 
(Tl), chromium (Cr), tungsten (W), aluminum (Al) and 
the like, or may be a multilayer structure.such as 
titanium over molybdenum (Ti/Mo), titanium over 
aluminum (Ti/AI), chromium over aluminum (Cr/AI). 
chromium over molybdenum (Cr/Mo) and the like, to 
provide good adhesion to substrate 14 and low elec- 
trical resistance. The side edges 34a and 34b of gate 
electrode 34 are preferably tapered by known wet or 
dry etching techniques to improve the step coverage, 
over the gate electrode edges, of subsequently depo- 
sited layers of-material. Gate electrode 34 preferably 
has a thickness V between about 100 nm and about 
500 nm. 

In Figure 2B, a first layer 40 of insulation material 
is deposited to a thickness of about 100 nm to about 
600 nm on principal substrate surface 36 and over 
gate electrode 34; a layer 42 of semiconductor ma- 
terial, such as intrinsic amorphous silicon (i-Si), 
amorphous germanium (a-Ge), polycrystalline semi- 
conductor material or the like, is deposited on first 
insulation layer 40 to a thickness of between about 20 
rim and about 200 nm by a known technique; such as 
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plasma enhanced chemical vapor deposition 
(PECVD) and the like. A second insulation layer 44 is 
deposited over semiconductor layer 42 to a thickness 
of about 100 nm to about 800 nm. The first and second 
insulation layers may be formed of one or more layers 5 
of a silicon nitride (SiNJ. a silicon oxide (SiOJ, a sili- 
con nitrate (SiN z O y ) or other suitable dielectric ma- 
terial deposited by known techniques, such as 
PECVD and the like. 

In accordance with the present invention, as seen 10 
in Figure 2B. a layer of positive photoresist material 46 
is deposited over second insulation layer 44 and a 
layer 48 of non-specular reflecting material is depo- 
sited over photoresist layer 46. Layer 48 may be par. 
tides of a highly reflective metal, a high-optical index 15 
dielectric or the like dispersed in an aqueous solution 
as previously described. Ultra-violet (UV) radiation 
(indicated by arrows 50) is applied to the back-side 
surface 52 of substrate 36. opposite to principal sub- 
strate surface 36, and passes through substrate 38 20 
and layers 40.42 and 44 to expose a portion 46a of the 
photoresist corresponding substantially to an area 
(indicated by broken lines 54a and 54b in Figure 2B) 
outside of the gate electrode edges. Reflecting layer 
48 scatters a portion of the UV radiation back into 25 
photoresist layer 46 to cause exposure of the photo- 
resist a selected distance d* within the shadow of gate 
electrode 34. A substantially bowl-shaped portion 58 
of photoresist layer 46, which may narrow near sec- 
ond insulation layer 44 and is bounded by lines 56a 30 
and 56b. ts unexposed by the UV radiation. After UV 
exposure, non-specular reflecting layer 48 may be 
removed to avoid process incompatibility with subse- 
quent processing steps. 

As seen in Figure 2C, after UV exposure of photo- 35 
resist layer 46. the exposed photoresist Is developed 
and removed, to leave the substantially bowl-shaped 
photoresist portion 58. The exposed photoresist may 
be overdeveloped, either in addition to UV overexpos- 
ure or alternatively thereto, to further reduce the width 40 
of the remaining photoresist portion 58 and to control 
selected overlap distance d'. Selected distance d' is 
preferably from about 1 micron to about 10 microns. 

Referring now to Figure 2D, those portions of sec- 
ond insulation layer 44 which are now no longer mas- 45 
ked by photoresist are removed by known etching 
techniques. For example, if second insulation layer 44 
is SiN x or SiO x , it may be etched by buffered hydrof- 
luoric acid (BHF) or hydrofluoric acid (HF). Second 
insulation layer 44 may, in accordance with the pre- 50 
sent invention, be over-etched to undercut remaining 
photoresist portion 58 to reduce the width of remain- 
ing second insulation segment 60 and to further con- 
trol selected overlap distance d'. Selected distance d' 
may then be controlled by the following process van- 55 
ables (1) overexposure of the resist, (2) overdevelop- 
ment of the resist, (3) over-etching second insulation 
layer 20. (4) reflectivity of reflecting layer 48, and (5) 



thickness of photoresist layer 46; these process vari- 
ables may be applied either-individuaUy or in combi- 
nation to control selected distance d'. Remaining 
photoresist portion 58 if? ramovedafter second insu- 
lation layer 44 is etched. 

In some applications, such as x-ray, optical or 
charged particle imagors or liquid crystal display 
(LCD) devices, it is desirable to pattern semiconduc- 
tor layer 42 before the source/drain (S/D) metalli- 
zation layer is deposited, to minimize the 
semiconductor material area under the S/D metalli- 
zation and to provide additional area on the substrate 
for other components, such as pixel electrodes and 
the like. Semiconductor layer 42 may be patterned 
either at this point in the fabrication process or after a 
doped semiconductor layer 62 is deposited (Figure 
2E). in which latter case both layers 42 and 62 win be ' 
etched in the same masking step; both of these alter- 
native embodiments of the present invention are des- 
cribed and claimed in a U.S. Patent application 
entitled "A Method for Fabricating a Self-Aligned Thin- 
Film Transistor Utilizing Planarization and Back-Side 
Photoresist Exposure. Attorney Docket No. RD- 
19588. US-A-4916028 and incorporated herein in its 
entirety by reference. 

If it is not desirable or necessary to pattern semi- 
conductor layer 42. a S/D metallization layer 64 is 
deposited over doped semiconductor layer 62 (Figure 
2E). Doped semiconductor layer 62 is preferably of n+ 
type conductivity, as provided by phosphorous doped 
amorphous sBicon, and is deposited to a thickness be- 
tween about 10 nm and about 200 nm. Layer 62 thus 
forms a contact between the S/D metallization layer 
64 and underlying semiconductor layer 42. The S/D 
metallization may be a contact metal, such as molyb- 
denum (Mo), chromium (Cr) and the like, deposited by 
sputtering or other known methods to a thickness be- 
tween about 100 nm and about 500 nm. 

As shown in Figure 2F and in accordance with 
another aspect of the present invention, a layer 66 of 
planarization material, such as photoresist material 
and the like, is deposited substantially completely 
over the entire wafer. Planarization layer 66 is then 
non-selectively e\-d\e6 back using a planarization 
etch, such as a reacUve ion etch (RIE) or the like. In 
a presently preferred embodiment, planarization layer 
66 is dry etched to expose a top portion 68 of S/D 
metallization layer 64 (Figure 2G); exposed S/D 
metallization layer 64 nnd doped semiconductor layer 
62 may then be selectively etched, using the patter- 
ned planarization layer as a mask, until a top portion 
70 of remaining second insulation segment 60 is exp- 
osed (Figure 2H). The remainder of planarization 
layer 66 may then be stripped (Figure 21). Etched 
layers 64 and 62 form self-registered source and drain 
electrodes 64a and 64b, which each respectively 
overlap gate electrode 34 by selected distance d' 
(Figure 21); selected distance d' Is chosen to minimize 
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S/D-G capacitance while still providing acceptable 
contact resistance. S/D metallization layer 64 may be 
further patterned (not shown) subsequent to the step 
shown in Figure 21, or alternatively, layer 64 may be 
patterned prior to the deposition of penalization layer 
40 (Figure 2F), as desired according to the application 
of the FET device. 

It will be readily understood by those skilled in the 
art that the present invention is not limited to the speci- 
fic embodiment described and Hlustrated herein. Dif- 
ferent embodiments and adaptations besides those 
shown herein and describe, as well as many varia- 
tions, modifications, and equivalent arrangements will 
now be apparent or will be reasonably suggested by 
the foregoing specification and drawings, without 
departing from the substance or scope of the inven- 
tion. While the present invention has been described 
herein in detail in relation to its preferred embodi- 
ments. It fa to be understood that this disclosure is 
only illustrative and exemplary of the present inven- 
tion and is made merely for purposes of providing a 
full and enabling disclosure of the invention. 



Claims 

1. A method for forming a mask, comprising the 
steps of: 

(a) forming an island structure of opaque ma- 
terial on a principal surface of a transparent 
substrate; 

(b) depositing at least one layer of a transpa- 
rent material on the principal substrate sur- 
face and over the island structure; 

(c) depositing a layer of photoresist material 
having a selected thickness over the at least 
one layer; 

(d) exposing a back-side substrate surface, 
opposite to the principal substrate surface, to 
ultra-violet (UV) light of a selected intensity for 
a selected duration, to expose at least a por- 
tion of the photoresist, corresponding sub- 
stantially to an area outside of a shadow of the 
island structure; 

(e) reflecting at least a portion of UV light back 
into the photoresist layer to expose another 
portion of the photoresist layer within a selec- 
ted overlap distance from the island structure- 
shadow; and 

(0 removing the exposed photoresist portions 
by selective development to form a mask 
which is aligned with the island structure and 
is narrower than the island structure by the 
selected overlap distance on each side 
thereof. 

2. The method of claim 1, wherein step (e) com- 
prises the step of depositing a layerof non-specu- 



lar material over the photoresist layer before step 
(d). 

3. The method of claim 2, wherein step (d) conv 
s prises the step of selecting the duration and inten- 
sity of UV exposure to reflect UV light from the 
non-specular layer to extend the exposed photo- 
resist portion to the selected overlap distance at 
each side of the island structure shadow. 

10 

4. The method of claim 2, wherein the non-specular 
layer depositing step is a selected one of spin 
coating and spraying. 

f5 S. The method of claim 2, wherein the non-specular 
layer comprises a multiplicity of particles, of at 
least one of a highly reflective metal and a high- 
optical index dielectric dispersed in a polymeric 
solution. 

20 

6. The method of claim 5. wherein each of the mul- 
tiplicity of particles is smaller than the selected 
overlap distance. 

25 7. The method of claim 5, wherein the polymeric sol- 
ution comprises at least one of poly-vinyl alcohol 
and gelatin. 

8. The method of claim 5, wherein the multiplicity of 
30 particles each comprises at least one of V0 2 and 

BaS0 4 . 

9. The method of claim 2, wherein the non-specular 
layer depositing step comprises the steps of: 

35 dispersing Ti0 2 powder into a solution of 

water and gelatin to form a combined solution; 

applying the combined solution by one of 
spin coating and spraying, to form the non-specu- 
lar layer; and 

40 drying the non-specular layer at a selected 

temperature for a chosen duration. 

1 0. The method of claim 9, wherein the combined sol- 
ution comprises between about 20 wt % and 

45 about 30 wt % of Ti0 2 dispersed in a solution 

comprising water end about 20% gelatin. 

11. The method of claim 9, wherein the selected tem- 
perature is between about 10°C and about 90°C 

so and the chosen duration is between about 5 

minutes and about 2 hours. 

12. The method of claim 9, wherein the applying step 
comprises spin coating the combined solution at 

ss between about 500 rpm and about 1 000 rpm for 

between about 8 seconds and about 30 seconds. 

13. The method of claim 2, wherein the non-specular 

6 
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layer comprises at least about 50% Ti0 2 particles. 

14. The method of claim 2, further comprising the 
step of removing the non-specular layer after 
steps (d) and (e). 5 

15. The method of claim 14, wherein step (f) com- 
prises the step of developing the photoresist for 
about 25 seconds at about room temperature 
after the non specular layer is removed. io 

16. The method of claim 1, wherein the photoresist 
layer is about 2 microns thick. 

17. The method of claim 1, wherein step (f) comprises is 
the step of selectively overdeveloping the exp- 
osed photoresist portions to cause the mask to be 
shorter, on each side thereof, than the island 
structure by the selected overlap distance. 

20 

1 8. The method of d aim 1 . wherein the seleded over- 
lap distance is e function of at least one of: the 
selected thickness in step (c). the selected inten- 
sity of step (d). the selected duration of step (d), 

the selected quantity of UV light reflected in step 25 
<e) and the selective development of step (f). 

19. A method for fabricating a thin-film transistor, 
comprising the steps of: 

(a) forming an opaque gate electrode on a 30 
principal surface of a transparent substrate; 

(b) depositing a first layer of insulation ma- 
terial on the principal substrate surface and 
over the gate electrode; 

(c) depositing a layer of semiconductor ma- 35 
terial on the first insulation layer; 

(d) depositing a second layer of insulation ma- 
terial on the semiconductor layer; 

(e) depositing a first layer of photoresist on the 
second insulation layer; 40 
<f) exposing a back-side substrate surface, 
opposite to the principal substrate surface, to 

UV light of a selected intensity for a selected 
duration, to expose at least a portion of the 
first photoresist layer substantially outside of 45 
a shadow of the gate electrode; 

(g) reflecting at least a portion of UV tight back 
into the photoresist layer to expose another 
portion of the photoresist layer within a selec- 
ted overlap distance from the gate electrode so 
shadow; 

(h) removing at least the exposed first photo- 
resist portions by selective development, to 
leave a first remaining photoresist portion and 

to expose a segment of the second insulation 55 
layer not covered by the first remaining photo- 
resist portion; 

(i) selectively etching the second insulation 



layer segment to leave a remaining second 
insulation segment, under the first remaining 
photoresist portion, and to expose a portion of 
the semiconductor layer not covered by the 
remaining second insulation segment, the 
remaining second insulation segment being 
aligned with the gate electrode and being nar- 
rower than the gate electrode by a selected 
overlap distance on each side thereof; 
(j) removing the first remaining photoresist 
portion; 

(k) depositing a layer of doped semiconductor 
material on the exposed semiconductor por- 
tion and over the remaining second insulation 
segment; 

(!) depositing a layer of conductive material on 
the doped semiconductor material; 
(m) selectively etching a portion of the con- 
ductive layer and a portion of the doped semi- 
conductor layer, to expose at least a top 
surface of the remaining second insulation 
segment, and to form self-registered source 
and drain electrodes from the etched conduc- 
tive layer, which each overlap the gate elec- 
trode the selected overlap distance. 

20. The method of daim 19. wherein step (g) com- 
prises the step of depositing a layer of non-specu- 
lar material over the photoresist layer before step 
(0- 

21. The method of daim 20, wherein step (0 com- 
prises the step of selecting the duration and inten- 
sity of UV exposure to reflect UV light from the 
non-specular layer and to extend the exposed 
photoresist portion to the selected overlap dist- 
ance at each side of the island structure shadow. 

22. The method of daim 20, wherein the non-specu- 
lar layer depositing step is a selected one of spin 
coating and spraying. 

23. The method of daim 20. wherein the non-specu- 
lar layer comprises a multiplicity of partides. of at 
least one of a highly reflective metal and a hig fl- 
optical index dielectric, dispersed in an aqueous 
polymeric solution. 

24. The method of daim 23. wherein the multiplicity 
of particles each comprise at least one of Ti0 2 
and BaS0 4 . 

25. The method of daim 20, wherein the non-specu- 
lar layer comprises at least about 50% Ti0 2 par- 
tides. 

26. The method of daim 19, wherein the selected 
overlap distance is a function of at least one of; a 
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thickness of the gate electrode, the selected in- 
tensity of step (0. the selected duration of step <f). 
the portion of UV light reflected In step (g), the 
selective development of step (h) end the selec- 
tive etching in step (i). 

27. The method of claim 19, wherein the selected 
overlap distance is between about 1 and about 2 
microns. 

28. The method of claim 19. wherein step (m) com- 
prises the steps of: 

depositing a planarization layer on the 
conductive layer; and 

nonselective!/ etching the planarization 
layer to expose a top surface of the conductive 
layer portion. 
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